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(57) Abstract 

PROBLEM TO BE SOLVED: To reduce generation of 
undesired nofee, by supplying a control current based on 
a control signal representing a motor speed, and. 
supplying a control voltage based on the control current 
to a control terminal of a driving transistor via a 
transmitting circuit 

SOLUTION: The gate of a transistor M2 is connected to an 
attspeed control signal representing a rotor speed. If 
the rotor speed is lower than a threshold speed, the 
control signal is lov^, and the transistor M2 Is turned 
OFF. MeanvvhHe, when the rotor speed exceeds the 
threshold speed, the control signal becomes high, and 
the transistor M2 is turned ON. And, current via the 
transistors 02, M2 starts to flow. Thus, a control 
circuit 15 controls a slew rate of the low side driving 
transistor in response to the rotor speed. And, the slew 
rare is reduced during a period of high current 
recalculation via a coil. Thus, generation of sound 
noise due to rapid ON and OFF of the switch is prevented. 
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m^ms] ii*3giic^3v>x. B^Jf^sM^^JlHIK 

*1JEm^6^^st>m€^IH]^§^«)gELxv^6m~;^7 
mm^mLxfs-mmmm^^^^^m-:^ i^^h^ 

y—. 

m^^m^mRx/^ilm{^m\Blm^^^^^tlxis 0 m^mm 

iHeSlEl^S;^!^^^^-;^ V> h ^ y—RV^mmm-:^ \^ 
'^jKLXV^^)A;^y-K^WLX*5^). fltj 

[if*«9] lt*^8^^:*5v^x. ttriB^-;!?/u>-b$ 
y-tm'^mmM^W^\.X\^yb'm^ Y y >xyy^^^^ 
LX*5I9. mm&:^hy:yiyy^^l,tm-^y-Vyi^i^ 
:^^^^mLX:^^. m^m-^y-hy:^i^:^^^m 
20 ls^lH]?S(OA::^y-K-^^)KUx*5i9s mt^m-^y 
-hy>'Jy^^\tm-m'^mA^m±L. gtilS^-;<7i^ 

Atiy-V^^mvx^^^^m-^y-hyi^i^ys^^^ 
LX*3!3. mm^mj^^i^^^<>yy7\s\^t:^:yy'>'tt 

[if 1 0 1 if 1 ^-i3v^x. m^&^miBimm 

lEig© h ^ >'i;^;^i$^co^JWiS8^-.tfejij^g|iLxv>Sy<s/ 

7 7[H]?S^::^>'7'vf-i:^^LX*5*?, bH IE IS? miE:^^ 

30 mm^^^yyr^&^ifrLxms^mmvyi^ipy^^omm 

fcoX. tl^iSlgS)h^Vi/;:^^^;^5^;53i^XIH]teLXV^ 
^»#+@Dc^-t$^--*S'^^tixv>§agiS:;^/^— 1/- 

40 JS. 

m^m^mtmt5,t^mM^b(Dm\^f&'^^fix:i^^ . ^ 
50 mBE^^\m^^^:it^^mti-^mfS^:^^i'-i^-hm 
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Si h ^ vi;?;^ ;5S ;5 iia^IsHK LT V ^ 5 #W D C 

mmmm^m\Bi&%:ifthxmm^ti. m^d,&mmm- 
im^m 1 6 1 1 5 ^c:^3v^T. m^wMmf^:^^ 

[if 1 7 1 if *ii 1 6 lci3V>T. SiIIE€aiElffi:d5 
[if *r| 1 8 ) it*^l 1 7 ^ci5l^T. n^^d,mmmt\ 
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:iitm^^-^-<ryy'(D\^!i:^m-^mmLx:t6y)^ mum 

[lf*i|i 9] Ifsft^ii 8(;l*5V^r. MIC. 

[if*3l2 0] ^>^^3iltTlHl^5bTV^S*tSDC^- 

mu%ynm&'kmm%vy^y'yy^^mm^=i-^'i^^ 

m^ummm-ciioxum^^^. ±.^^:^y-yy^^^ 

Iif*^2 2] iS3^xi2 0 tc:^V^T. mrlE^jaiSatSr 

40 IiS*3l 2 3 ] if *I1 2 0 ^^:*3V^T. ^UUn^M^ 
It. 

50 [if *^g2 4 ] if*^2 1 ^Ci3V^T. tilfBJ^JISl®ffiSr 
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[lt*i| 2 5 ] if *5 2 0 tc*5V>T. tftiE*J»matSr 
yy'k^^^ r t t -ram 

[0001] 

^K:!li6\i:^mW}Vy>iy:^^(O:^j\^—u—Ykfllir0't^ 

[0002] 

:^±>^u:^^y(y'(DE.^DC^—^\X 0^\^\tyx^iy 
^f^f^y^^. ^^—Vy'^y^^. CD-ROMK7-f^ 

iiL<Omm^\K^^^X}j:<^m^tlX\^^^o HtgDC-=t- 

v^rtt. i2m^yT-^^mmh=^-f/^kM.mLxi6 
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5 o-iSil^iiy - Kin ^>-tv^-i^ 3/ T'-^a 
f y i^i/y ^ ti&mmm V y ,y^yy^ t <om\z.^m. LT 

[0 0 0 3] H+eDc^-ij^ii, mmm^. ^JsTcd^o 

[0 0 0 4] ryj ^^M^'Y/^^0#^^^^LT^omat 
lillKib h y ^^i/y^ ^ 3^ H-e t^iSiasm^ift h y >iyy^ ^ ov> 

20 ^ixt-tM'^^^nxm'^i^'^m^^m^\z.^ zmo 

t^y\i—7->{i^if^^^y^y^^^^ l.ogfj(c:7n- 
y- 4>if'm!k\^^^f^^^ ?\^t'^%m^%ti^y^ 
n^ct 9!-51^^tt5o 3m(o=i^ji^t)^hti:6 ryj 

x<DW^&m^mt^fi^m^^ ^ ^x^-^a ^-in*,!^ 

[0 0 0 5] HffiDC^-iJ'te:*5f:tan'-:^(?5(oi^31Ift 

^^xmk^n^o 

[0 0 0 6] 7n-x>< >i^'=f^yi.{-:j^(t6BEMFff 

50 {fm) x-t>^-^ y:f(D%Ki:^m:t^o ^-^o 
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ommm)}nir^o \=^-'^mmm<p^^^b. bem 

[0 0 0 7] ^M^lc. ryj ^MMDC^-iJ^{;i 

m&^WP^^'^t^:! t\:iX^X:^^ ^y^:ty ^ti^o N 
i:. mhy>i^:!^^^iffLXomm(omtiiimth\.Ko 

-h±t^mJEt^. ^hv>iy:^^n\ih^=i-<j\-^lf\'LX 

\.x<omM(Dmm'^\^wm}\^m% lx*5 i? , 

[0 0 0 8] DC^— :^<7)p-^5^;^|>B^^^^3i^^C:^b^V^T 
4319 J.O^g;V^J^^SS:<^BEMF{t^$r^^^6o 
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jv-^i^x^xommtm^^ Mz. 

10 '^'&\^y^^ yf-iry^fi^h, j\^^'StLX(0±W 

T\ m^\^wp't^o -0imMMnm<omm^\z.^\'^x^ 
mznm-h^Wi.::i^^\^i^\.x<ommz.i^\i^^'^^m 

[0 0 0 91 IKSih7:^i?;^^<^;^/v— u--h<?DjgEi:^ 

^^Unn. mmVy:y\yy^^ij^y^^ y'f-:ti^my^:^y^ 

[0 0 1 01 ^^^coH^SDC^-i?^^;l:fc*v^Td:. "^—^ 
[0 0 11] 

40 [ 0 0 1 2 1 

tix\^^^mWihyyi^y^^(D7s/\y-'U'-h^mi~^M 

mwn^-\zm-:5\^'xm-mmmmm^^i-6m&m\B\ 

y>'y:^dfmm^'=^^%mn:^^Wi^u ^mnm& 
50 \i,^-umnM\z.m^\,^x\»^:to tmmvyyi^:^^o 
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to 0 1 3] :^^m(o%m0mmmm\^xn^. hm 

[0 0 14] 

mi\C^l.Xh^o mbOa^r^'VA, B, C\t't>^ 

flSi^igtt h 7 :/i^;^i5^^^r;tSiH!llK» h 7 ^-v^;^ ^ J: o 

tl^-ffiiR!)|gibh7>i^;=^i5^ 1 OACDV-^S-^^^L 
T*3!9 {£{Baig®i b 7 Vv?:^i^ 1 1 AO 

iSfSasnm^t^^-SWib h7 vi?;^^ 1 0 Boy-;^ 
s -^l^^^i-s i: ^\zmnl&mmm h y vi^;^ ^ 1 1 B (O 

Fi: LT^U/c-^a5l:i||Hi^{iyiEi!ih^>'v^;^i5^ i o 
C O y-;^ S h y yi>y^ 

v^J^iJ'lOA, lOB, 1 0C<D^><rCOKW>Dttfl; 

11 A, IIB, 1 lC(D^^(Dy—y^S\t^.^t&1jiR 

m=^4 /\^^iffLxmti^mm.o±x^tk^^tKRs ^it- 
i.xmmmmmj£^mti^o 

[0 0 1 5) 1 0 A, lOB, 10 

C, 11 A, IIB, 1 1 C<D^>!rf5. ±3i!iLfcKW 

>i)RXJ^y-:^s\cmx.x^-hG^^Lxv'^^o *^ 
^fS:mW}Vy>i^::^^\zid\f^X^. ^-hG^^MLfz 
ffiJE t^y.u-/iy^t^ -yi/ Kl;E o fi fc i j- y — ;^ s I c :}3 1 1 

H> Sat^^KW :/D:6^by-:^s^]ffin^/c«)lcfi, 

[0 0 16J Elf DC^-^^t^ftSIW^iSESlh^^v?;^ 



(6) It^^l 1 -5 5 9 8 4 

10 

<e r i: «: K W > D ^> b y S --/Jn $ ftOBSft 
le::^ 5 1;E Srj@ x.T ;^ y ^y^. sJn— /v KSEOSO 2 

f>y-;^s--(7:)l|gnH<5r'- hG--W:^D$n^miEt^tc 

^-VG±.o^mEE,(o^im^\z.^^x%m^fi^. 

loon]mW}Vyi^i>y^^ioAy lOB, 10 

C, 11 A, IIB, llC(Ooh<01-:>ii^y^y( y^:^ 

20 y.\Xtfi^M.<0:=L^ jv^^ \.X<DmMM.^(D-U h ^j: 
mk.}!. iXm&o^J:W}Yfy :^-:<\^is\^^X. MMiim 

JESlVDD^-f,, 1 OA^^ 

rcOi^^(^y:ii-X|t, ||2®jh7^^i;;7.>5r 1 0 A, 11 
ACO^'-hiomJE^i^^Kflg^^-^. -^^C04OC0lg 

i:(cJ;oTm^:h.^o ^^^'-hO^-^^^lo^ilsmJE 

[0 0 18] ±^L±i:^\zx2-^<o^m^&if^&<K 
o^^^^5;^JD5g^i^TV^6^^cfj:. ryj ^l^gJ:^^ 

\t. r<?5J:5^^i^Sy>fX^«/>$-^5±-Cg!)* 

K3T'fc5o imtiih\K:. y^-( y-^^^^n^mMmmv 

y:^i>:^i^^mi^^n^tM^'^/\-^l!\'LX(DmmK fM 

x\f^:b=i-(^\^^iftLx<Dmm^^ii-s^^< ^ i±# 

50 fSA^bx-feSe 3'5^;^-7^n«)(&fifllgi(}h7Vi; 
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[0 0 19] *^PJ(D^-|life^^|c£<5< 

^^^J»i-6o 1 1 ^#^*^'t^m^lEiE2 0:6Jl;jEj^. 

l^iJ^^. NPN K7^-v?;^^Q2(D--<— NPNhy 

^g^)^LTV>«»o h7>'e^;^^Ml, M2, M3CD#^ 

f II r a t s p e e d J ^JPft-^^S&^o 
[0 0 2 0] h7>'v?;^^Q30=rlx':^^i$'f3:y— KEiC 

o/- KEd:=i:/-r^^1^2 2 coH— ^'v— h-x^^i-:^ 
i:^i;l^^'s/:77IH]^S2 4©A:^i^--Si^LXV^^>o ^<y 

•sTBg-efeSa ^<yyT^^2 4<Dmtim^mmvy>i? 

1 8<0^-V-^^mLX\f'^^o mmhyi^iyp^^ 1 
8<oVu^ >RXJ(^=2 2 2 o^z::7V— h \t^ti 

Vv^>^>5^ 1 8tmk.\miK7f^l.fz^b^lEM^C^— 
^^<D^-^m^jH\myLi^fi^m^\^wmYy>^y:!^ 

mYy>^;>y.^i 8(oy-7^f}^mmmmmm^^m\^x 

V^:5o ^<:y:7 7[p]J§2 4iS5:tK:7>'7">f-2 2(5Sgii)h^ 

TYj KM^=^>r/^S^^^LT»^n'5®Stt. Sglih 

t>'lgi!) h 7 v;^ ^ 1 8 LTSitfeS2PIIJE--ffiii 

[0 0 2 1] ID 2 (C;^ Lfc$<JPlH]?§ 1 5 (^i^]^^(CoV^T 
iaP^*r^)c byyi^^iJ'Ml, M2, M3ti, . Y 
yvv^y^^Qi, Q2, QSSr^LrKtn^mSrW 
^^y^-( y'f-Vyi^'y^^Xh^o Vyi^'yy^^Ul, 
M30^'-httl:jEMVDD^^^LTj3«9. ti^oT h 
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Vv?;^i?'M2 0^*-h|j:. ^ - ^ (Omi^^^t>^y' 

x/^Mt^xh^ Fa t s p e e d J um\t^'-^mu^ 

r a t s p e e d J ftlJftim-^ttlS'Cfe 9 
^'r>Yyyi>y^^U2\ty^^ y'r:ty^fl^o ^ — -^(O 
m&t^:^Vy^y=L:^s-;\^Ym&i:mk.^bs Ta t s p 
e e dj mm^^ii'^%^m^fl^-0Yy:yi^7.^M2 

\ty^^ y'f'^y'^n. h7^^v^;^^Q2, M2Sr 

10 [0 0 2 2] mMm2 0\zXoX^±^tl^m9Ll X 

hy>'-:y:^^Qiy Ui^^ Lx^mmmmjE^^ 
ti^o h7:^v^^^Qi tQ3tc^P^Ofe^tt, ;«7U>' 

m^l3 ;65b^>'v^;^>5^Q3(::ioTy-Ki;6>f>5ltB 
$n6e muftis 2 2(^11— :7'V—h;6^b 

?S2 4|cJ:oTll?il]h7>-v^;^i$^ 1 8(DV— h^W^i^^ 

WAfl^tb^o qt>'xvf-2 2d^b5im$^X'5m»fti3 

20 Vv^;:^>5' 1 8 0</-h±<Dm£E^^<i^^$i^:5o n-^O 

m^t^y^uyi^=^^.-;i.vm^x^i&\i^m^. f a t s 
p e e d J ^J^S^ft^^i^£«^T•fc 13 . ^<ozt\thy:y 

ggisti. ^-^ii^^o<^tm^\.x\'^^m^\z,mM 

[0 0 2 3] n-i?^(0)i^>55;^i/s/v^^/}^— /VK3igSr 
30 j^X.T±Sjjn-r^)^. Ta t s p e e d J f^m^^'i^^{kU 

M2 $r;^^ 5/^;^>^$'^5o Vy^^i>y^^M2a:>y^^ 

h7>'i^;^i5^Q2, M2icj:o-cy— KE*^ 

5o h7Vv^;^i5'Q2Jlh7Vv^;^^Ql-^)^^^tLT 
h7>i^;^i5^M2 255^ii:}^S||;^fc5#^l;im-^ 
J-mn^l^^-t^o t^oT. h7>v?;^iJ'M2ji)5;^-Y 

>i^y^i^u2, MS tm:^thmm^m\^h^t. yy 

40 >iy:^^Q2, Q3tt^>«ry-KE^^M.T=r>'7'>f- 

22d^e>l:5Si3 , ^Bllhi-o mmyy:^iyy^^ I 
8(D^^-y\c^ii}5mmtm^i:z , I3 cDfpdtj^or 
/^>:7TlHl^S2 4(cj:oXig{^^^n5o ^tticj:!?, m 
myy>i^:^^ 1 80y./i^-u-y\x ^-'^^Stit^y^ 

z.<oio\z^ mm^m^\x^-^(omm^z^\.x^ 

{%U%yy>\y:^^<oy^/v-\y~y^^m\^^ ^oy.jv 
50 ^ix^bo 
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[0 0 2 4] m2\Z7jkLfcm^K^^^X\X yyy\>7^ 
iJ^Ql, Q2, Q3(7)-i-fe|lII|— C^t). =e^oTh7V 

5o h7>v^;^^Ql, Q2, Q3(5. ^-iJ^O^tti: 

[00 2 51 :^^m(omz.mmm\^&-5< mm^n 2 5 

^^|g2lc^Lfc*^J»^Sl 5;6>;^;wv-h$r^Ji^t-2) 

[0 0 2 6] $iJffli[H]^2 sjiPNP Vy>'^:^:^^Qe(0 
« ^5lffl-rm»ftS2 6^^LTV>So Yyi^^y:!^^Q6 

<D:^% y^\XV'f'^:y^;VMOS h 7 V v?;^ :^ M 6 C7) K 

\y^i^-^W^\^X\^^o Vy:yi^:^^QQ(0-<-:^YXV 
yl^iy7^^Q6<0:3U^^, P N P h y ^^v?;^^ Q 7 O 
PNP h^>^v^;^i?^Q 8 0^—7. -^^^^LTV^ 
So h7>^v^;^i5^Q7(^)3i^ s/i$'ttP^^>-;j;^HviOS 

l^iyT^^QSCDrjL^ S/^liPf^^>^^/l^M6s h^^^i/ 

;^l^M8coKW^^^S^^KLTV^So hv>-:P:^^M 

6, M7, M8tO#>«rOy-;^timE^*&MVDD--^g! 
V^5o I2I2|C^L/C Ta t s p e e dj M^^iB^-^^ :y 

2 8 <oxt)^^mm.mh^^^ri.. 1.0^ >'/n*- 

2 8(Dffl;^i^|ih7:/v^^i?'M7(D<>'*- h--^^LX 
V>So Vy:^i^:^^M6, M7, M8I1, ^><r. hy^^ 
v?^:$^Q6, Q7, Q 8 ^^^LTO®«fL«rftO«^-t2>JJ^>r 

[00 2 7] Vyi^-:y:^i$'Q7 (D=iu^^Rxfhy:^i> 

y — VE^m^Lx\f^^a m3\^7r:L±y<yy7^^2 
4, =i>v'y't22, mw^hyi^i^:^^ I s\t. m2\z. 

>'T-Vf-2 2(D||— h^t>V'^iy:7 7lHl5E^2 4 0A 

:h^-^mmLx\i^^o ^<yy7\Bi^2 4(Dmtim\t{&m 
mW)Vy>^:^^^ 1 B(D^-v-^mmLx\f^^o 

^^2 2(j:>mz.'fv-v\imiimi-o\3T-<^m.Lx^ 

fmmmj£^^f^Lx\^^^^ m2Rxjs\z.^^L±m^\t 
±^Rm&T ^it^fc}t\c^mLxmi'^t^<m^m^ 
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[0 0 2 8] iisici^t^fciHiKii. ^^T(ommxmmh 

--^^$tlT:j3'9> hyVv^J^^Me, M8<Df^:^(l^ 
lC2gii:K^(c^6o f7:/i^;^i5'M7 0>5^-Mi^te$ 

tt/c fa t s p e e dj mmm^-^mu^ti^o 

-^jrtt, fa t s p e e d J ^J«f -^(^ife-Cfo 0 E.O h 
10 y:yiy:^^M7^:;K^ y'^:ty^n^, n-^^OjiS^d^ 

Xl/j/i^rL;}^— /V KiSS^^^^ r a t s p e e 
dj Wm-^d5i^it^tli:$tLj|.ohy>v^;:^i$^M7d5^ 
>f s/^;^-v$n> ^<o:ibti.hy>i^:^^Q7, M7$r 

[0 0 2 9] m»f£^!^2 61^ h7>v?;<.i$^M6, Q6^^ 

•f*o hy^^v^^^iJ^Qe tQ8t(DF^<o^'^t^:^i/>^h:^ 
y-\B\^^m^LX:t^^. ^tinmmUVDDt-b hy 

20 \^^mmiB ^^\m^o M^Ib \t=^>y'>"f2 2<DfH— 
yi^-h^^mU •^n«:/'~KEtc:fc**tsmJE^±# 

a, y-KE[C:}BttamjE^5_b^^^i:^ y^yyr^^ 
2 4|ci;oTlS;ftD$-^So i3-iJ^t?55$S;6S;^U5/>'3.2jN 

-/l^K3iS<J:'9 1>(g;V^|JS!?. Ta t s p e e dJ 0Jffl)ft 

JLo hy:/i;^;^^M7, Q7Hm^fD^^il 

1 8 0^-Mc:JbNt6mmttm2S£Ia {C^i§oTii;«JD 

h ^^mwm V y 1 8 ^m^^^o 

[0 0 3 0] n-^(?55iSdS;?^Uiyt-^3}^-/i^K3ig§r- 
j@X.Tlt;bDi-S^. Ta t s p e e dJ ^J^^ft^:^^® U 

^/wd^bS5i/^>^v-Nv^y ^(D:Lt\t,hy>'i:^:^ 

^Ml-r ^nBMy^T)nt^t:^Yy:^iyy^^ 
M7, Q7^:frLTy-KE-^^^$^;5ri:^"rii^ 
-rSo h7^^i^:^iJ'M7;5s^ii*tS8-efe2,^-g'lJ:«:. h 
yi^^yy^^Q7-f}^Vy:^i>y^dfQ^^^^^fix%—iJ 
40 u^^h^y-lH]2§^?J^^t-So h7>v?;^i5^M7j55;^>r 

v\ hy>iyy^^u7 , MS tm:btiym^M'^mxh^ 
Vy>iyy^^Q7, Q8d;, *>!r, y-h*E^^L 

x=i>T>i- 2 2 --mat 1 7 , I a mm-t^o mm h 

o^p^c^i!^oT/^>:77IHl^S2 4icj:c»T±#^tLSo ^ 

^ifrLx^m&(omi^i(D^M^^&t^^'^i>^. m^2 

50 mt^iv^o ^<OXo\^. M«BJlH}2g2 5{^P->5^coiia 
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^Q6, Q7, Q8CC>-^&|l|R)-Tfct). tJ^oT. h7 
SrtdSpItgTfe^o f^:/i>:^i^Q6, Q7, Q 

[0 0 3 2] imWi<o%'EMwm^'&^< mm% 3 s 

^3 5fi#^^*EA;tidSt. ^IgA::^^^^. l±i;^$Si:^:i. 
«|-t5;**-<rv:/4 0$r;tLTi^-5o m^^feA;^3^tt 

a£<-efc5^-^|::«:. 0JWft-^CP«:ig:i^^;i'-c^b?»o 

[0 0 3 3] ::i---^r>'7"4 Oc7)tii:^d^f^P^Y:/-:^/VM 

^^t:/7'4 0<o^teA;^iSHh7>'i:^;^^Mi i(^y 
Ml-. NPN h^ve^j^^ij^Q 1 

y^'BiX^\yi^^yy^^Qi\^(J:>:s-%y^\X^ n-^h\,. 
U^^\t^<yy7m^4 2(DA:^J«g^U*=r>X>'f-4 4 

K4 2cotli;tiffid:IES)h7^-i^;^^3 8o>>^*-h-^gj^ 

r^mf^Lx:t6y), ^osgfjh7>v^;^^3 8(oy-;^ 

[£]?S4 2, a^^r^^f-4 4, l>7>i/y^i5^ 3 8lig] 

2JS^0^3{OT:L/c>PtJ51-^^igip}-T'fe^o ±^Lfc 
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^mLxie^. ^ij^-^xmW}Yy:yiy:^^ 3 8f)^y.^ 

^38 i:ifYLxmm&mnBE-^mn^o 

[0 0 34] m4\Z^ LfcMM^^ 3 5 ^Oi[)^^^CoV^T 

^riyy'4 omiYy:y\/7^^M\ 1 ny— ;^;J^n 
SS^?^^LT*5t). ^c^:^-^(c:;a--:r:/7'4 0(^|^^e 
10 X'n^-<mk^f\^^W^^%Q.V\X\^y-^i/y^^yi\\ 
(0y-;^(c4^vvTW4^ti5o mEEiUVDDt^JWf-i- 
CP^corB^(DmiEM:65A#SKRi *«»fU 

"SL^MM-kW^^^^^o h^>'v^;^^Q 1 1, Q12|t 

>-x>f-4 4*^be!iftS2pmBE--aE$n6o igt&hy^' 

20 3 8 0<Jr*— f(C:fc*Jt^l:JEtt. hy^-i^^^^Ql 

2 ^^n^ t 1 tti ^ rnatlc J; o r ^fg^ ^ tl-S =1 > 
f-4 4 om-:?'^-- h±(^)lJEJj:*5tt5«'>t;i^oT^^ 
yyT^%4 2(cJ:oTM^>$tL5o 
[0 0 3 5] D-i$'(03i^;d5iS<l.o^i'->?jK>':/Is] 
K I- J: o T|g^ $ n 5 ^JWft-^ C P ;6Siif v^yvr ^ 

l£«:^#l£feiRi ^I>'b7>'v^;^^Ml 1, Qll^^ 

f-4 4;e)>^ h^^^C^;^i5'Q 1 2 $r^LT^lt&^2pmJE-- 
30 ^nSo t^^oX. |gitlb7>'v^-:^^3 8(^<5r*— Mc43ft 

^mEii 3 >'7':^f- 4 4 ^ 51 m $ix5i£v>m»-tieo 

T^^iy>'7lHl?S4 2(^m;^iCj:oT^^>^n5o l^ib h 

7;yv^;^iJ'3 8 0;^/v— u-Mi, "^—^(O'M&t^^^ 

[ 0 0 3 6 ] ^ir^WtC, n-i$^03ga;6SiiiVN|i'g-|Cfi, 
ftiJ^<I-g-CPd:iSi^-<7VTfc!?. ^<0fe*:&#ggtRi 

:fe^^Stt:Ri > Vy>\>y^^yi\\, \y:y\/y^^Qi\ 
40 iS-^hLTtOi^m^ft^^^^^o hy^i^J^i^'Q 1 2H 
=l>'xV1^4 4:6>b^fl5«l^:^i5v^m^^E^§l^±li-o Igibb 

^^^v^;^^3 8(D^*-h{^:ibMt^)«JE}5. r3^^7^Vi^4 
4 b 51 tb $ tl5 ^m^ft 1-^ o T/< y y 7 ESS 4 2 (0 

ffl;^le:J:oT«/>$n^>o ^cojg*, IKSIj hy Vv?;^^ 
60 [0 0 3 7] ;*:^PJ<0®Eg|IJSf^J(^S-^< a^J^^l(EI^4 5 
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[0 0 3 8] $im[H]?S4 5t^, tm^Xtimt. BL^X 

--««ttT*5!9. ^:x^<-tJ'[HlJS5 2«:^4lcBi)itT lO 

R ^T^W^\.x\f^^WWmX:h^h ^M:m Lxv^-5o 
^taRs6<^»-^g|SH^JWfg€-CP^g©>}. Ro^Sl 

R560m-d^^l5li||-::^-<T>>^5 4 (0MeA;^5^--^ 

^LTV^5o |gi:;^--<T^^y5 4 0SfeA::tiiS^u^tiJ;^ 

mtmi^sBK^oxim^nx\^^o ^taiRsa, Rss 
»m-^c p ^wM^^KoRi^mn^wc p ^^-;r-< 
(om&v^Mmm^fixii^ . j.o^?»miEvREF 

T. mmiliVDDliS Vr'^«9. ^Ife^^PmJEttO VT 

1.0^mUEVREFtt2. 5 VfC3l5^$ttTV> 30 
^J«if&-^CP:d5 4VTfe^4l'&le:li. ^-^^Tv 

[0 0 3 9] ^-^^r:/7'5 ocom;^5SitNf^'v:/^ 

/l/MOS h^Vv^^^i^Ml 4(^y-^^^JKLT^3*)^ 

1 4<oy— ;^^^^LTV>So h7:/v^;^i5'Mi 4oy 
X. A#sa:Rii*^m-^g!5^«*SLT*5!?> 

V^^>o hy^^v^;^i^Ml 40KU^ VHPNP 

;^>^Q 1 4cDr3l/^J^^i:-<-;^t(^:S^j^LTV^6o Vy 40 
>'e^;^i5?Qi 4(0=1 ViJ^^^OJ^-;;^^, jei-s pnp 

;^i^Q 1 A(D:^%y^RXj^Vy>^yy^^Ql 5 0:x^ 2/ 
M*^^. mE«|VDD-^S!J^LTVN-5o HSJc 

v?y^ 3 8 ttia 4 Ktt^ L [e1SS(C:J3 ft ^) ^it^-t 5 
l^-* r^b2>o Vyl^'i/y^^QlSoyr^u^ ^n./<^yy7 

Ie)S§4 2(0A:t)*^^I>':3 Vx>'1^4 4 0^— 

eE^LTV^6o ^^^y-'^-fA 4<omz.y'\y-Y\t^1^^ 
^OUT--g^jg£LTV^6o ^<S/:7 7©?S4 2(^tB;^|JStt 50 
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yiyi^y^^ s 8(0 yu^ >\m^o\JT-^mmLX^ 
--^^tTV^;5o ll4^t>-5{::^LfcIl]?Stt. mW)Vy 

>i/y^^ 8 8(D^-v ±.<omj£i:mmv^WL'>^'^^fc 

fclc. ^IIILTi!ifPi--<<lRl^Wl-^<s/7rlH3K4 2^ 

[0 04 0] ^Cl, 0 5^w^^tfc[H]IS^D^ij^|coV^rM 
§^i"^>o >^^^*--^^lEl^S5 2tl^2pl;iEVREFi^:^L 

T»Jffllf§f-C P Sr^e$-&J.oStetfc:WfI^C P 4: 
m-^^rv:7-5 O(O^N^teA:^iS--WiJ0^1^::5o ^- 
;^-xr:/:/5 QRxj^ Vy>\yy^^Mi 4 tiy— ^2j>pr 
lHl?SSr?^^UTi3!9. •?:<0:©ig^|cS^^mft-§-cPtth 
yVv^^^^^^Mi 4oy-7.|;l:lb^v^T?l^^$n^o 
v^;^^Mi 4<5^y— ;^tSlfeSJpfljEi:<or^(?:>mJE^;65 
mJEjIlVDD*^^>7Vi^;^iJ'Q14, U\ ARXJ^^^ 
mi'Ry^'^'kl.xm^^mWBi^mM^mrto hyi^iy 
>^>5'Q14, Ql 5tt;;&U'>'h$7-?^®T^-g'$tiT 
*5i9. ^^oT. h7Vi?;^t5^Qi 4Sr:frLTm»itd5at$ 

1 5$r^rUT::i:/7='>'f-4 4--»fe$tl5o mWihyl^i^^ 

^^^nm^^ox^^yyrmniA 2Ki:oxmM^^ 
[0 0 4 1] r2--^(ommm<R^mmm^cpifiM 

^&RU^min^'C pnhy >'y:^^u 1 4 <r> y-;^-^fn 

T^^^UJ.oh7>i^;^i$^Q 1 4^:fl^tT^&V^m^Sr 

;^>5^Q1 5^^LT=i>^x^^f-4 4-^^$;h.^o IKill b 
7 >- v^;^ 3 8 O <Jr- M;::jb> -5 mJEIi 3 4 4 

ti5{gv>m»J:t¥oT^< S/ 7 7 ©1^ 4 2 J: o 
TtijdD^iX'So MMVyi^V^y^^ Z8(oy^jv--\y—y 

[0 0 4 2] n^mz. ^-'^(Dmm-n^^m^\^\tm 
mt^c p ni£i--</vTfe ^ R-oR&m^^c p t^i^ 

i?^Q14, Ml 4^^tJLoA^S^^Raa<^^LT^i5m 
>v^;^i5'Q 1 5^^^LT3y7'>'1^4 4'^5ltii^n5o 
>t4 4 $ mm^'i^^Xy< iy77[H]?S42(r 

xi&.mmmhy>x:^y^^<o:^/\^-u-h^mmu 
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[0043J 1212-51;::^ L±m^(0^^ T v^^;v 

't(Om'^\^. h7>v^;^^Ql, Q2, Q3<D# 
TLi:S:S®^»o ^Wft-i-CTL l:65Ku^/V-cfe^> 

3diL/cJ:9{csgi!ih7>i^;^^ 1 8co>/-b^»m-r-< 20 

[0 0 4 4] nm^. ®3lC^Lfc*J«)lH]K2 5(D-aS 

^^Iil7|C^oV^T^M^nTV^a, h ^ V v?:^ Q 6 , Q 
7, Q8tO^-~;^JiP^'Y:/^/'VMOS hy^^v^P^^M 
2 20KW>^^SilLTV>^)o h7>'v^;^^M2 20 

2 <0 h li^- W^^W^^t-- h %Ymt^ C T L 2 
<SrS®5o $y«l{t#CTL2dS<ai^-<yVTfeS^. h7 

:^v?^i5^M2 2H^ilil^^[;ifet>l-0 h^^^i^y^^Q 

6, Q7, Q8 0^— ::^J^mJE^lVDD^SJ^$n^ ^ 30 

^>o ^jai<t^CTL2;&5igi/^/i.x*fc5i:. \yy'y:^ 

[0 0 4 5] m4\z.7r:Lfcm'0^^s so-u^msiz 
^^-^gE^ggLrv^-5o hy:/v^;^^M2 3c^y--x«:^itb 40 

^Jfflm-^-CTL 3;6^igl/-</V.T'fe^i:. 

i2(D^-y^\mvmmmE.--^mm^n. ^orttt^j 

^^{hJSS 3 5 Srx-f 7Vv$-^x-tti;6^lgi[i h 7 > V 

^CThZtmu-<jvxh^t. Yyi^i>:^^U2Z\t 
7.4 s/f*:ry$m.o^iJtfi]Il]gS3 5ii±iil!LfcJ:5(e:Sg 
ffi) h y 3 8 (r>^- h Sr*fel;$i^6-i< Stif^-f 50 
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6o 

[0 0 4 6] gmt-. mf>\Z^-\.iz.mW^%Ah(0-tl 
d5|2|9ici3V>-r1SS!!$nTt^2>o P^YV;^iyi'h7Vi^ 
;^i$^M2 4(7) KW>';65 hyVv^^iJ^Q 1 4, Q150 
^—T^^WkX^x^^ . E.'ohy>xy7.^M2 4(oy— 

T^t^mBmyDD^mmLx^-^^o vyi^^j7.^u2A 

SSi2>o S!J^9^f■^CTL4;62^g:^.^y^xfe-5^:, Vy:^ 
i>y>^U2 4 \mwm\z 'h^K-:>Vyi^i^7.^Qi 

t\tun\B\^4 b^y" ^ y.^-^jv^^xtfhfimmv 

7^/v^;^>5'3 8 0<Jr*-h^^mi-^r^>lrPlJj:-r6o 
4fi-y>4 5/f^;^-7$tbJ.o^W[HlsS4 5ll±i!!LfcJ:9 

\z.mm V y ^yV'y.^ 3 8 h $r^m-r-< < 

So 

[0 0 4 7] ^J^^fl-i-CTL 1, CTL2, CTL3, 
C T L 4 ttZtBD C^-tJ' (Cj^tt S =3 ^ i 7"— 3 

s fc ii) t^^- ^ um^m^^\c ^^xw^^f^. 
mt. i^mxni&iMmW}Vy>i^7s^<Doh<o\f^TM!>^ 
/cSJwiEiKtt. ^>'f>'ftmmm^tix\f^^^<s^y 

[0 0 4 8] mW}Vy>i^7.^<oy^ji^-'U—h%:Pm't 

^ (D^m^'ati: o^t ii^-^mxh^ r t aio^xh^o 
m^\zt<>xmh:^^^iXo\^. BjT^tj^M 

o s h 7 v::^;^ >^ (DS'Jco^f o r Hife-t s r ^ t> 
ggTfe-So inwih\t. z.nh2^(o^4y<Dhy>y 
7.^\mm(omm^m^i'^f)-bxh^o s^siih 
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lO 0 4 9J jliJL±. ^%m(D^W^%1&(K>mm\^'0\'^X 
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